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LETTER OP TRANRMTTTAL. 


1 


DkPaRTMKNJ^ ok THK, T.NTKKlOir. 

Bukkaxt of Education, 

W ash >n{jfoi\^') ctohiu' 21^ 1019. 

Rik: Mot ion -picture films iinve conic to be i’ccc)j;nized <juitc. gen- 
orally as a valuable and practical means of instruction in schools, col- 
iege.s, and universities, and for clubs ainl socii't ies organize*! f<ir educa- 
tional purpose-. The number of persons making such use of 'them is 
now very large ami is constantly l»e(.‘omIng larger. To all these a 
lumdbook of general information on motion-picture eipiipnient, in- 
stallation, handling, *and repair, prepaiwr with special reference to 
their needs, will be very helpful. For this reason I reroinineiul the 
publication of this* manuscript, prepared under the direction of Mr. 
F. W. Reynolds, of the o.\tehsion division of. the University of Utjih, 
iUkl for some time oonnecte*! with the c*lucafional textension division 
of this bureau. ^ * • 

Respectfiilly submitted. 

' T* P. Cla.xton, • 

I Co-Tn->n!f(f>ionrr. 

The Ski UKTAKv OF TiiK Intkiiior. * 
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EXPLANATORY NOTE. 


No fact of the rpot ion-picture world is more striking to-day than that 
of the interest in motion pictares for purposes of education. If the 
day of the motion picture in education has arrived— us would thus 
seem to be the case— and if the brains and money behind the produc- 
tion and distribution of motion-picture films for use [n education 
should make the already existing source of supply of educational 
motion pictuies not merely greater in, volume but richer in content 
and variety and more easy of access — as would seem to be the veiy [ 

reasonable hope — then the problem of giving tlie day significance will | 

promptly be ^yith the users — the schools and the other organizations 
of whatever sort having immediate responsibility in education. 

A part of the problem will, from the nature of motion pictures, be 
mechanical — relative to equipment and it«^ installation and ii^e and to 
the handling of motion-picture films. 

It is with the hope of assisting users of motion pictures, in the 
mechanical part of the problem that this pamphlet ha^been prepared. 

In. the course of the pam^dilet is the interesting observation of^hc 
editor that high-schoof students who ha^'e learned to operate a mo- 
tion-picture projection machine often give better exhibitions than pro- 
fessional theater operators. At any rate, the mechanical difficulties in 
the way of the use of motion pictures in schools are so easily overcome 
that Ihey can in no way l>c urged as an objection to the use of motion 
pictures as an aid in education. The time is near when no school will 
be complete without its motion-picture projection machine, and no in- 
structor well prepared or student mechanically inclined well taught 
without facility in its use. 

F. W.^{. 



MOTION PICTURES AND MOTION-PICTURE EQUIPMENT. 


Purposi^f^inhphJef . — Tieiv is no tlifference in the general prin- 
ciples i^olvedH^e tween i\ picture -slide projector a ml a picture -film 
projector, and the slide lantern is rather well and widely understood. 

A\ hat diiicrence there is between the two is in the mechanism for 
passing the pictures in succession through the cone of projecting light. 

1 he mechanism for moving the picture film past the projection aper- i 
t lire is not as intricate as at first glance one might be led to suppose. 

It is to enalde the educator to have at least a general knowledge of 
the mechanical elements involved in this new devii'e for teaching, and 
to answer the more pertinent (piestions incident to the purchase, Lur 
stallation, and use of inotion-piclure machines that this pamphlet has 
lieen prepared. For assistance in its compilation indebtedness is 
acknowledged to the United States Bureau of Standards, the Eastman 
Kodak Co., and the Society of Motion Picture Engineers, or their 
publications. ^ 

Standard fhn only, — First of all the bureau deems it wise to caution 
schools and other users of film that the film furnished by the section ’ 
of visual instructioi) is “standard film,"* that is, film of world-wide 
standard dimensions. It can not be used in any- of tha odd-sized ma- 
chines on the market. This standard film is obtainable all over the 
world,, and there are mil lions of feet available, in hundreds of thou- 
sands of subjects. This standard film is 1§ inches wide, with pictures 
thereon IG to the foot and four perforations on each side of each pic- 
ture on (he film. Each single picture, or “ frame,’' is 2 inch by 1 inch, ^ 
the latter dimension being the width of the pictures, i. e., aerpss the 
film. Th</ screen picture (motion picture) is, theixTorc, always three- 
fourths as high as it is wide. Because of this fact the size of motion 
pictures is almost invariably described by the width. 

Portallc V. nonpoiiaJbld projectors , — In the selection of a projec- 
t ion machine the first consideration is the x'csultant picture. It should 
well lighted and of sufficient size. for the' audience. For an audi-*^ 
ence of 1)0 to 100 a well-made portable machine and a 5-foot screen 
are usually acceptable. For larger audiences it is obvious that a 
la^r screen is r^uired and in natio a larger amount of light ' For ' 
audiences of 500 to 1,000, a IQ-fopt screen is*about right. A screen of . 


^ For doflnlttoA of. the tocbatoil terms hei^ used, sm motton-plcturia Bomea^tattir^.iietr 
cjoqe of tbjb publlcttjoD. . . ’ ■ < . « ' ' - ^ 
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MOTION PirTrUKS AM» MOTION -PICTITIM KQlMPMKNT. 

thissi/e will rcijiiirii an arc liglii., though a sprciul filiinKMil lamp may 
1)0 Ui>c*d. Filament lamps iisoil Uiv projecting motion |)ietures are 
specially made for the purpose as to size ami shai)e, hut are in i)riu- 
ciple the ordinary electric bulb, which us in daily use in the home. 
The amount of light required is also measured by the kind of scnnui 
that is uanh This subject of screen is treated in another paragraph. 

Secoiul-luuul waihlncs^ — It is not geneially wise to purchase* a 
^second-hand motion-picture ynachine of any kind. It is advisable 
hy all means to put in a new ♦equipment that will not be likely m a 
short time to disappoint. 

Slide projeefu))}, — The 6lder types of motion- picture machines aro 
still made to project both lantern slide.s and motion [)ictures, though 
recently designed machines are made to i)roject only motion pictures. 
One reason for this is that lantern slides are almost sure to be cracked 
or broken by the great heal incident to the strong light necevssaiy to 
project motion pictures. The area of a lantern slide is about eight 
times^the area of a motion picture “ frame,'' and rc<piires. therefore, 
much less light for the same screen brilliancy. Certainly a miicli more 
compact, lighter, and simpler apparatus can be built when the picture 
projector and the slide lantern are built each for its own purpose. 

TAcmhumt . — There are two acceptable sources of light for motion- 
picture projection, i. e,, tiio electric arc for long throw ami large 
screens and the electric incandescent lamp for shorter thi’ows and 
smaller screens, .q^cetylene or other ga^ights aro not suitable. Fo?- 
large pictures and long throw (distunc^Voin inacliine to screen) the 
arc lamp only can be4uccc.ssfully used. 

Incandescent lamps which arc made specially for tlie i)rojection of 
iiiotion pictures give excellent results. They arc of tubular bulb and 
filamentXconst ruction which projects excellent, well-lighted pictures 
u|) tO-12 feet in width and 75 feet throw.. They are lighted by turning 
a switch and thereafter require no further attention. 

Electric cuj'vent , — For the operation of n motion-picture projector 
electric current is necessary, but as there is no standard in electric- 
current characteristics the projector manufacturer must know what 
current is available in the place ^yhe^e the projector is to be used. 
Tlie usual voltage is 110. ^ maj" be that your electric-light company 
will advise you that your cuhiont is 220. They may prefer to sell yon 
current on this basis, but it is also probable that inside of tlie building 
the 220 volts is distributed on a three- wire system. If so, this makes 
110 volts available for your use. 

This voltage may be either direct current (D. C.) or alternating 
current (“A, C. ) . If your current i^irect current, the projector mnnu- ^ 
lacturer will need to know tlie yoltltge. If alteiTiatiiig current, advise 
]^im fte voltage, phases aid cycle. 
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When making inqnirv alx)ut a proji^ctor. ^ive u1h>v(‘ deUuls about 
your eloctric ounnit aiuj thp advice of the inaanfarturoi* as to the. 
type of i‘k‘rtri(‘ lainj) and u>e of rheostat oi* transfi»nner. ^ 

For luntion picture's in t1»e (*oimti v a pasolim* motor a iul‘ electric 
frenerat(»r are retiuirecl. Tlusc outfit> arc built us a unit, are self- 
starting. iis^' kerostme ns engrine fuel, and ran Ik' carried about with a. 
project ioii^uachine. <'>n a small automobile or on a trailer. Such iiii 
outfit iiiul a g<HKl MTeen wilF^froduee good motion pietiires. 

i>rrcc;( nnj phfurt' — The illumination of the 

screen cic']>e)ul^' 'upon the size the screen and the “ throw." The 
hrilliancyof diirerent size scrcriisVitli n given light is in iliivrt ratio 
*t<»tlie-ir aivas ; while the light ivquired for a given a/’ea of illmniuation 
must Ih* increased ahuul ptu’ cent of the inercasc^d ^ throw." 

TIu‘ size of any i)ietun innc'asod with increascsl throw, although 
the same size picture can he obtained at different throws by changing 
the projecting lens. 

iVIotion pictures should bo rejected on the front of a 
sciwn ; that on the side lU'Xt to lhc‘ audience. Projection through 
the sc’i’tvii fi’uiu tlu‘ .back invoh'os a loss of light of .”>0 per cent or 
more, in addit ion to which it straiiiH the eyes. 

Projection of pictures in the <layiiiue can not. of course, equal 
pictures projected at night, unless the room <'an l>c nuule c(jiially dark. 
Mnuy assembly rooms iii soIkkjIs arc cquipp(.\| for tlavtiinc })rojcctioii 
iy fastening permanently around the inside of the window frame a 
strip of wood })aintod black and projecting from tiie wiifdow frame, 
and par^lel with the .sash, about 3 inches. When the window shade 
is pullcti down between the wiiulow ami this .strip, the strip prevent? 
light leakiiig into the r(jom around the edges. 

Even a amount of daylight weakens the i»icture and strains 

the eye, Xest out tlieso conditions before you start projecting, A 
simple test is to darken the rooiu, wait until the eye> luive become 
ttdjusf^l to^ the conditions, and if you can then disc'erii objects so 
that you can move freely about, there is still too much daylight 
entering the room. ^ , 

McfaVic^coated scree m , — 'Wlmrcvor screen installation can be made 
penuiuicnt— that is to say. where the screen can be installed and 
stretched in a frame from which it tlocs not have to ho removed from 
time to time — a metallie-coatcd or highly reflective sci'ocn is bv all 
means advisiible.. The screen and frame eau be moved wherever 
sjmcc permits. There are a number of these sci^eeus oif the mark^ 
and any reputable motion- picture equipment ewcern can bo depended 
upon forinforrnftt jon and advice in purchnaing. * 

^ Ptain white canm^coated^ AVIiorc the screen can not 

IKicmanenay vi^^^^^^ (^l^ve) , hut must' t-plted hn 'a ; - 

^plaiu: 



8 


MOTION PTCTUKKS AM> MOTJOK-PICTURK KQUIPMENT. 


or any of the standard white coating formulas on the market, ie ad-^’ 
risable. Any motion-picture supply house will furnish either the 
coating inateriiil or ihe formii|k for same. 

Film hazard, — Film is not dangerous hi the way gasoline is, for it 
is not volatile. Nevertheless, stnoking near film is criminal careless- 
ness. Film in projectors catches lire if not moving, or not moving 
with sufFicient speed, because of the groat heat of the beam of electric 
light. We know that light is heat," and in this case a great deal of 
light is concent rat e<l on a small space. Most projectors have an auto- 
matic shutter that drops between the light and the film when the film 
stops moving, but even in this case if the light is left. turned on for 
more than a few seconds it may make the fire shutter so hot that it, 
in turn, may ignite the film.* The obvious rule is, when the film is not 
moving turn off the light. ^ 

Ninety-nine per cent of the standard niotioiitpicture film manufac- 
tured to date is of the inflammable kind. Gasoline also is inflammable, 
but because it is efliciont w’o iu,e it in automobiles. When ignited, film 
burns with such speed that a small extinguisher or small stream of 
water usually fails to put it out. Smothering the flame with sand^s 
successful. Because of the rapidity with which it burns and thctheat 
thus generated, motion-picture film is dangerous when igYiited. When 
we consider the millions of reels which are handled wccdcly by the ex- 
press company, Ppst Office Department, and numerous theaters and 
compare it wifflTthc number of fires, we find that the percentage is 
very small, ahd that of all the film fires of known cause 50 per cent of 
them are due td smoking in or about the projection booth. This shows 
that the manufacture of projection machines has reached that point 
of perfection where thjc protection of the film against being set on fire 
by the heat of the lantern is almost automatic. The observance of the 
two following paragraphs will prevent possibility of a serious film 

1. Never remove film from the metal container in a Worn containing 
combustible materials or an open flame, fireplace, cigar, cigarette, etc, 
NeVer lay film or film container on or near a radiator or other heat- 
producing object. 

2. Keep all film, (rxcepling the one iwl in u.se, in metal ^^ntainers 

at all times, ' " 

Circular 75,T^hitcd States Bureau of Standards, says : 

Motion-picture films liave the Piime general composition ns the materials men- 
tioned above, celluloid and similar materials, and munleipnlltles have drawn up 
elaborate speclflcnlions to regulate their use so as to minimise the fire hazard. 
It 10 not to be unaNada^ that, with reasonable care, celluloid and similar ma- 
terials constitute an unusual source ot danger. They are,not^ be condemned 
by public any \mp re than, would be petroleum or. any other ifi^rdous ma* 
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NaTIONAI. FiRK PrOTKCTION AflflOClATlON. 

(Quartorlj BuIIotIn, Jnotiar.v, 1018. vol. 11, No. 3, p. 202.) 

Motion pirfvreH,' fire record, common rauxet<. 

Number. Per cent of* 

C1&UB 111 cation. > of Ores, common cauaeti. 

Hooting 2 4. 8 

Lighting i 12 28.5 

- rtoiler (or fueU /_ i 2.4 

Smoking 22 52. 4 

Uglitlng *_ 1 2.4 

Uuhbish (or swtrpings) . i 2.4 

Mlsrollnn(H>uH 3 7.*1 

Total - - . 12 

Tho fact that over one lmlf the tires due to eoimnoo eauses were the resiilf of 
( oreless smoking itself. 

Filin should be handled with care. If, however, it is accidentally 
luoken, no particular harm is done, for it may he spliced and he again 
ready for use. Lantern slides, however, can not be repaired if broken*' 
or cracked. The most frequent damage to slides comes from cracking 
by reason of the gkoat heat of. the arc lamp light cone of the inotion- 
pictui e projector having a lantern slide attachment. It is practically 
impossilde for a lecturer to describe a slide picture before the slide 
cracks, if projected by a motion pictuYe machine (with lantern slide 
aitachment). This i^ one of Ihe reasons for recommending a a^parate 
lantern for slides, though compactness, simplicity, and lightness arc 
often considerations of importance. 

Stora(/f ^. — No more than 10 reels should be^kept in a ro'om unless the 
l oom is fireproof throughout. 

Wherever film is stored, it should be kept in metal containers or 
metal cabinets, and the room should have a permanent opening to tho 
outside air. The door to this room should open outward and l>ec<iuip- 
ped with a spring check. No artificial light should 1 h» useSSu the 
room except incandescent light, arid the electric light should l>e 
tected with a wire guard. Patching and inspecting of film should IxN, 
done in a^rooiB of this description. ' - • 

Film splitCi^hg solutiorw — The solution used is collodion. Tf very 
viscous, an equal amount of acetone may be adlWll.^Wliere this is not 
convenient, add one-fourth alcohol and one-fotirth ether to one-half 
collodion. 

Dense film %nd poor slides^ — The lack of expert knowledge is often 
the cause of disappointment in picture eO^ibitions, It shj^uld not he 
forgotten that films of different quality, ranging from the most beauti- 
ful photographically that are seen in the finest picture theaters where 
only the best are acceptable, to the poorest quality, dense, or thin, or, 
fray^, or out of focus, dr aU of one ribbon^ are spmetim^ 
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• given the educator because he is l>elieFed to be uiujiformetl on the .'.ub- 
j(K*t. A motiou-picture 61in, like a stereopticon slide, should have 
I’lear higli lights ami soft shadows, with the half tones of infinili* 

• gradation, and of course should liave the most minute details clearly 
defmcd. Th s will he leadily understood when it is lenieinhered that 
these min^atufB pictures, three-fourths by 1 inch, are often mag 

• nified to cover a 12 h^v 10 f<H>t screen. Likewise, to get such a surface 
^ fully covered, a light cone of great intensities must pass throtigh this 

ft null aper*ture on its way to the screen. It should also he i‘eTnemheretl 
that tinted film cuts the light 4own, and unless tinted^ properly, may 
result in a loss of light equaling 79 per cent red tint. 02 per cent in 
orange, and oO per cent tinted in blue. The selecrion of tlie tinling 
medium has an important hearing on the matter, fgr of two timing 
mediums of the same color, one may be much more opaque than an 
other. All that is h^re written applies to lantern slides, although 
obviously in lessor degree. If the screen pictures fr(}m tinted films * 
f seei^j underlighted, the probabilities are that the film is at fault and 
not the machine. ' 

Shipping . — The United States Interstate Commerce Commission 
' - ju'escrila^ the way in which motion-picture films sh:dl,he ship]>ed. 


‘futy tSi. WIS, lO'riufjtl i f f/ulotion.'*. 

l*ar. IfS. (o» Mnrlorcploturv lUnis,mn$t be (mcket In *<park-proof roein) bt>xr ; 
or rails ntmjtlyiiit: wltli S]KH*ineatiou No. 321, Not more thiio eight n*els {n\t- 
proxlnmtoly 1,000 feet each) may be pack(*<l In one such outside rontainer. 

/b) Motion-picture filni.s may lUs^o he packed In outshle woo<leu boxen com- 
plying with Sperirtcatlon No. 19, pritvidtHl each reel l.s placed in a tightly closetl 
Inside uietal contnlner. The grose weight of such a package ifiuat not exceed 
200 pounds. 


(f) ShlpineutH of motlou-plrture tiiui witfT advertising matter 'attached tu 
the outside container must not be off end for shlpnirnt. Shlppt'rs desirinjt t'* 
include adVirrtWng nmttcr with their shlpnruHits M motlon-^dcture fi\ . imist 
place^the same Inalde^Tie outside box containing the fllm. 

Par. t8$4^ io) Unless exempted on account of quantity or uietbiKl of pack’ 
lug (fWMi columns 3 and 6, list, par. l807). uU imckages coutaltilng dangerous* 
articles named In the list, paragraph 1307, autl similar articles defined by punt 
' graphs 1802 und 1S06. Inclusive, imist be conEqdcuously labeled by tia' shlpin'r 
Labels sliouUl be ajipIUNl when pritct livable to that part of the pacl^ge bearing ' 
the consignee's naipe and address. * ^ 

• Par. 1835. Isabels tnusi be of dUuadtMi ahApe, with eacli side 4 ioclM» ioug. 
The color la red for inflammable liquids and conipreaaed Inflammable gnsc.s. ' 
yellov"? fur Inflatnninble .nollds and oxidizing tiiaterials, green for uontnflnmniablc 




eonnui^«*ed gu»c8, and whlttf /or com»sIve Ilquida Isabels must ctm^mn to 
itamlords as to slee. fidpting. and color, and samples will be fomished, on rc 
quest, by tbe chief Inapector of the Rama of RxpMlve«. 80 Veoey Street, New 
York Oty. 

^ From the above it will be seen that atotion-tjliicUice film to be ahip- 
ped from point to point shwld be in a metal box, but vltea 
' one^Uftpni^t, (mch- as , from Ubonitory- tO;bu3rer,- 
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flipped in R wooden box, providing each reel is iacloeed in a metal 
container. The shipping cage muk bear the yellow label previoriRly 
de^ribed. 


SiiinMNo Co^TMrcim Srt:<*mrATTON No. 10. (See par, 1822 (a)') 

Bo«eft for Infla^mahle »olM« or oxidising materlabt aod for mixed abipmeota of anv dtn- 
gerouB which may bo packwl In tlio ^anio outKlde contalorr without violation 

of I, C, C, JtepolatioDS (except ah provided la Spoeldcmtloas Noa. 2, S, 17. nnd 18). 

Xffei'tivf octotx-r 1, I'.iM, 

:. Boxes purchased hereafter for the shipniem of iiUlahmiable solids nr (.xidiz^- 
niaterlalR,,nnd for mixed shipments of rmy dnnberoiis urtlcloR which nuiy 
pacUetl in the sajme outside (x>ntaJuer without viola tlon of T. C, C. nejailatlona 
(exfvpf'jts provldtx^ in Spedfitmtitir.s Nos. 2, d. 17. nnd IS), must comply with 
these' speclflcationa ^ * 

* . BOXES. 

\ r * * 

i. Boxes must.be made of gtxHi’suund while phie, or any wood of equal or 
8Ui>er!or strcnfBh, dry nnd well sensontnl. and with no Ioo.ro knotfi or knot.*? llnhle 
to jret loose tn any part. * . t 

3, When the ends^re single dented, ihe dents imipf*run across tlie grain 
. of the wood in the eoda The Kides or tops and boitonm must extend out over the 
cleats, and.lhe natliag must ho staggered, at least -iO i>er cent of the nails being 
driven Into the ends nad at least 40 i>er cent Into the cleats. 

^ l When (he ends are double d_o:it(‘d, (lie sidt'.s. lop, and bottom rmisi extend 
out over the dents and the nnlllnp njnst be •staggered, at least cent'nf the 

nnii? being driven Into Wie (*nds itnd at least 40 per cent Into the cleats. 

5. Nailed boxes not cleat ( h 1 must have, ends of one-piece material or muat 
he (ongueil and grooved nnd glue^l; pnivldod, that other .joints may bo used 
'\l)Ich after Investigation made by th’o Bureau of I^xploslvos n.re sJkown to 
vosiioss strength equal to the tougutd aud grooved and glued joint, 

0, .(Ul nails driven through sides, tops, or l>ott(ftus Into ends or cleats or to 
f^jfilen cleats to ends mu.st l>e n't not greater than 2i-Inch centers, 

7. All nails driven throilgh tops or bottoms Into sides must ho at not greater 
than Scinch miters. ‘ ^ * 

8. Gauge of nails need shall be uo^^less than the following sizes, depending 
upon Uie thickness of lumber into wbicb they are to be driven ; • 

Twopenny Into A-Incb lumber. ^ 

Tlireepenny Into g-lnch lumber, 

Fourpenuy Into A to i In umber , \J 

FIvei>euny Into A to | Idch lumber. 

Sixpenny Into !l to Inch lumber. 

Sevenpenny Into or thicker lumber. 

For example, nails driven through a i-Inch side Into a |dnch end must ,bo 
8lxr>enny. ScreWa of equal efficiency may he used in place of nails. 

MAJtKIXO OK HOXR8, , 

9. ElaOh box must be pU^lQly marked with the words *' COMPLU&S WITH 
b C. C. SPEC"N NO, 19.*’ or, If desired, this marking may he Indicated by, a 
symbol consfstlng of a rectangle as follows : 


\ 




. I. C. C.— 19. 


•>. 
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7?ox and contents orer 7.5 pounds hut not over po^unds ffros$ weight. 


\ 

, KikIv. 


Top oml 
bottom. 

<’les(». 

1 

; iHfk. 

or dovf*Ull ramw»>boxc« ' 

JtKh. 

S 

•s 

•i 

Inch, 

s 

I; 

•ti 

/iK*. 

Sini^locleatod Iwxes i, 

Dotiblo-rleftted hoxos - u 

Nalkxl boxes not cleoted t. 

iSSI!! 

. 



SmriMNtJ roNTAiNK-R ' iKicATioN No. :VJ, iSiH* jtnr. 43 (a).) 
Mot«l or catia for outHldp cftutulDfMH for inaHDmiat>lr moUon-plcturr Olint. 

Kffprtlvp September JIO. IPIfi. 


1. Cans or cas»^s imisi Im' ntiuio of slu»ot Iron not loss iliuii 0.02 Inch thick, ■ 
Thm* cans or CM.<es must 1*0 Unod tlmtugbout with linnl til)or Itoard at least one- 
oIj:hth im-li thick, or with some other .etiulvalent Insulating material npprove<l 
for thi.s purpose by the Buremi of KxploHlves, 

2. Covers, If hinged, must Ive iKTinanently nttach^nl to metal cnsc.s or can.s by 
not less than two hinges which must he securely rivct(Nl, or they must be slip 
covers', clostOy llttlng. The covers must l>d llncil with insulaUng material of the 
same clmnictcr and thlckm^s ns rtHiulnnl for the lunly of the container. 

3. IllngiMl covers nm.stMlt tightly against the shoulder of the body, and lap 
over or Inside tlte bmly not le.ss than seven-eighths Inch ou all sides, A strong 
metal Itnsp must tit over staple or eyel)olt, and nlust Ih> pnwlded with a per- 
maneutly ntiucluHl catch to engage hi staple oreyCdioh. 

4. TeIesoH>lc slip oivers must tit tightly against the shoiiUlor of the bmly and 
lap down over or Inside the ImmIj- not li^ss than 3 Inclu^ (exc 4 »pt that for a on^- 
rtH»l box the lap may be. 2 Imdiesl. Telescopt* or slip covers must l>e securetl to 
runs or enst>s by a strong, positive, nu'chiinlcnl devl«x\ made of metal. .This 
tU'vIci' must he approve<l by the Bureau of iCxplosIves both ns to design and 
coiminictlon. 

r>. Kach outside metal case or can imfsfc In? plainly and i>ermanenily murkctl 
" t’omplles with 1. 0. t*.'S|H*clfli*athui No. 32,“ or If deslrt^l, thin marking may be 
indlcate<l hy a .syinhol (Vinslstlng of n rectnligle ns follows^ 


I .1* C. C.-32. ^ 1 

V ^ ^ 

The letters and flpim's In this symbol must bo i\t least one-half Inch high. The 
symbol shnir be nnderatoo<l to certify that, the package compiles with all the 
requirements of this spoclficatlon. 




Projecting nutcklnes , — Which inachino4o insta^ must be governetl 
hj the nature of your conditions ahd wor^k. 

If the inachipe is to be installed pennauently in your school build, 
ing, yoa are advised i>y all means to provide a standard professional 
machine, such os tliqXJraphoscope, Mo(k^aph, Powers^ Simplex, etc- 
Your film projection will th^ not suffer comparisoit with that of 
the theater. Pf iceft for professional machines ran|^ tP 

$500, according to equipment' select^ and the j^ucatibnal di8(K>uhta 
offered by manufaetpi^rs of th^ machines. ; . . 
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If you have occasion to move the machine from building to building, 
or if it is for use in the countn*, one of the so-called portable ’’ ma- 
chines (employing standard width films, however) will be needed. 
The use of portable machines is inadvisable, except in'sparsely settled 
comm unities. A motion-picture projector is a fine piece of macliin- 
erj'; constantly moving it from place to place is injurious in the same 
manner that it is to constantly move any piece of lalwrator}’ nppnratiN 
of fijoe adjustment. 

A motion. picture may cost $50,000 to make and if poorly projected 
because the luachiiie is not in condition, or badly operated, or in 
sufficient light, most of its value may be destroyed. Operating a 
motion-picture projector requires instruction, experience, and a 
knowledge of the “ why.^ 

In iill permanent Installations the use of motor-driven projectors ]> 
preferable to those opei'iited by a hand crank. A motor-driven projec. 
tor insures a steadier picture. Most beginners project at too low a 
speed. Speed up the action of your machine until yon are approach- 
ing the point when.* the movements of the people or objects are un- 
natural. A speed slightly slower than this will be found tlie most 
efficient. 


It is difficult to learn the oj>eratioii of a motion-picture projector 
from a book of iiistrnctions. \ ou might learn to oi)erate a motor car 
in the same manner. From the standard of economic and satisfac- 
tory results, it is best to secure some instruction and information from 
an experienced operator. Tliis is usually posable by inquiring at any 
place where motion pictures are shown. The following are a list of 
tlie items we ivdvise learning from an experienced operator: 

1. How to set up a projector properly, eliminating vibration of 
the picture. ^ 


2. How to operate the machine, including tension on the take-up, 
focusing, adjusting light so ns to eliminate shadows on the screen, etc. 

8. IIow to “ thread ” film through the mechanism. ^ 

4. How to rewind film, which side out and which end up. 

5. How to patch a break in the film. ^ 

6. What labels, in addition to the address, are required by law on 
packages containing film. 

Experience shows that young men and women in the schools who 
have learned to operate projectors ape often able to give a better 
^exhibition than the professional theater curators. 

InttidUng a nuftion-picture following are the rules 

to be observed; 




1. Secure from the proper State authorities, city or county officials, 
Mi b6^rd of fiw underwriter a copy of the existing rules and regula- 
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tioiis governing the installation and use of motion-picture apparatus 
and filins. This will be a guide as to the handljpg and storage of 
film, insurance regulations, etc. " 

2. Decide upon a room or hall that is to be used. 

3. Locate the place where the projector will stand and where tho 
screen will hang. 

4. Measure the distance between these two points. 

o. Consult tho company that manufactures your electric current t 
and ascertain the voltage they can supply. 

t>. Secure from the com pan}* that insures tlie building a permit for 
(lie installation of a motion-picture projector. 

7. Purchase projection outfit, metal cabinet with spring-hinged 
doors for holding reels, screen, booth, if required, pair of rewinders, 
patching block, bottle of cement, shi]>j)ing lal>els. caution labels, spe- 
cial cement for fastening labels to metal shipping cases (glne or paste 
will not hold). 

5. Lngage competent electrician to install })ropei* si/c cable for the 
electric current required. Also install on the coiling of the, booth 
one ordinary lC-cand)e i>ower electric lamp, with pull chain switch. 

0. Place inside of Iiooth near door one’ pail of sand, one pail <>f 
water, and one small hand fire extinguisher. Also place sand, pail 
of water, and extinguisher near* booth outside of door. Do not fill 
pail so full of sjind that it can not be easily lifted ainl thrown out 
..Tlii s is best determined by a test. 

Motioii-pirfwe 8tandord«.—T\w. following have boon adoptcil as 
^standiucls hy the Society of Motion Picture Engineers, and are 
proimdgated to encourage nnifurinity and standard practice llmmgh- 
oiit the industry as a whole. 

Tt is suggested that when innhing or contracting for the mami- 
facture of motion-^picl ure negatives you incorporate in your order the 
provisions of pai-ugruphs P an C, and when ordei ing or inamifactur- 
ing lantern slides, paragiiiplis D, E, and F. 

.1. Film, speed . — A film movement of GO feet per minute, through 
motion-picture mechanisms shall be considered as standard speed. 

B. Frame lhie..—T\w dividing line between pictures on motion- 
picture film shall lie exactly midway between the marginal 
perforations. . 


C. Film perf&rafioju—'the dimensions and location of film j>erfura- 
tions shall be, in accord with the illusti-ating diagram herewith. 
Z>. Lantern slide mat operdug. — standard opening in mats of 
lantern slides for use in conjunction with motion pictures shall ho 
3 inches wide- by inches highi 
E. Lantern «<rip.-.-A,red binding strip to be used cai the lower eilge 
}®Dteru, slide, t<^ indicate bottom of picture.. 
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i by I inch extending all the way through; a 5-inch hub; and a 
permi^ible flange ^vabble of not more than inch. 

Standara 'picture 'film, — Shall be If inches wide and carry a picture 
for each four perforations, the vertical position of the picture 
being longitudinal of the film. 

Projection aru/Ie, — The maximum aogle in picture projection shall 
not exceed 12° from a perpendicular to the screeh surface (21.25 
' feet in 100 feet). 

Projection lenseg. — ^The focal length of motion-picture projection . 
lenses shall increase in 1-irrch steps to 8 inches and from 8 to 9 in 
^-inch steps. 

Standard reel or fthn, — Shall have black film leaders, with tinted 
(red, green, or blue) trailers; should have marking thereon em- 
bossed rather than punched in the film ; and each reel of a multiple 

* reel story should end with a title and the next reel begin with the 
same title. 

Take^Mp pu??.— -The take-up pull on film shall not exceed 15 ounces 
at the periphery of a 10-inch reel or 16 ounces on a standard (IL 
inch) reel. ^ 

MOTION fUCTrUJC NOMENCn.\TURE. 


nnc.— A prefix used In dekrlption of the motion-picture art or apparatus, ■ 
(7/anpc-oter.— The stopping of one projecting mnciilne nud the simultaneous 
starting of a second machine In order to maintain an uninterrupted picture 
on the screen when sliowing a multiple-reel story. 
rondaiaers. — In an optical projection mechanism, the lens combination which 
gathers the diverging rays of the' luiulnant and converges tliem Into the 
objective. ' J 

collector lens, — The lens fiext the sourtv of light. 
converging lens. — The lens which converges the light on the picture 
aperture. 

^ middle lens.— Of a three-lens combination, the lens lying between the 
collector lens and the converging lens. 

(Hssolve.—The gradual -transition of one scene Into another. 
double printing,— The exposure of a sensitive film under two negatives prior 
to development ^ “ 

douser. — pie manually operated door In the projecting machine which Intercepts 
tlie- light before it reaches the Are slmtter. 

/adc-<n.— The gradual formation of the plctui*e from darkness to full-screen 
brilliancy. 

fade-out, — The gradual disappearance of the screen picture Into blacknoss (the 
reverse of fade-in). . 

footage: — Film length, measured in feet 

frame (noun). — A single picture of the series of a motion-picture film. 
frame (verb). — The adjustment of the relative position between the aperture 
and the pictures on the film to bring teem Into reglker with each other. 
frame line, — The dividing line between two pictures on a motion-picture film : 






18 MOTION PICTURES AND MOTION-PUrTURE EQl^PMENT. 


intermittent »p4ock€t . — The sprocket (iu njotlon-ploture apparatus) which on- 
gapos tlic* film to give It intermlUont movement at the Ughl aperture. 
lairtvm f»ciurc.—\ M\\\ picture projected on a Rcnvu hy means at* im optical 
lantern. 

lantern slide. — The tranapiirent picture from which a lantern picture Is pro- 
jected. 

leaders, — Tlua piece of blank film attachetl to the beginning of the picture series. 
magazine I'atre. — The film opening in the magazine of a motion-picture projector. 
motion pirturv.^-The Byiitht*sls of n series of relattni picture elements, usually 
of an objtH’t In motion, 

motion-pieture fUm, — The ribbon upon which tlie series of pictures are rei Onl(*(I. 
motion-pif'tvre projector.— An optical lanteni equipped with nuK'hanlsms for 
suitably moving motion-picture film across the proj(H*ted light, 
nei^atire.— The developed tthu after being exposed In a camera, 
o/ijeef I rc.— The Imageformlng member of the optical system ia picture appa- 
rutus. 

positive . — The developed film after being pHnted through a negative; It may be 
one reel or more than one. 
print . — Same as “ iM>.sltlvo.” 

projecting The lens (In an optlcul machine) which Images the picture on 

the screen. 

rreJ. — The flanged^ spool upon which film is wound for use In projecting nmcliinc^. 
red. — An arbitrary unit of mea.suro for film — approximately 1.000 feet of length, 
retrimf.— The proceas of reversing the winding of a film, usually so that tlic end 
to be first projectetl shall lie%m tlve outside of the roll. 
rewinder. — The mechanism by which rewlmllng is acconipll.sheil. 
safety shutter (also known as the fire shutter). — The automatically operated 
door (In a projecting machiue) which intertvpts the light when the machine 
runs below normaTspet'd. 

screen. — The surface upon which a picture Is optically projected. 
shvtisr. — The obscuring device, usually a segmental revolving disc, employe^l to 
intercept the light during the movement of the film in motion-picture appa- 
^.^ratus. 

shutter. — Working blade (also know n ns the cutting blade or obscuring blade) ; 
that segment which Interci»pt.s the light during the movei^ient of the film at 
the picture aperture. 

shutter. — Intercepting blaile (also known us the flicker blade) : tli 4 )t sogimmt 
which intercepts the light one or more times dtirlng the n>st or projisTlon 
period of the film. 

sprocket. — The revolvable toothe<l member (in motion-picture mechanisms) which 
engages the perforations in the flliu. ^ 

TstiU-—X picture printed from a single negative. 

take-up (verb).-The process of winding the flltu (in a luotlon-picture machine) 
after it passes the picture aperture. 

take-up (noun).— The mechanism which receives and winds the film (In- a 
inoHon-plctnre machine) after tt pneses the picture aperture, 
tftrotr.— The distance to the screen from the objective lantern of a motion-picture 
projecting machine. 


vision*— A. new fabj.ect .introduce<l Into the main pfeture. by the gradual fading- 
In the fading-out the subject ; as, for example, to vlstiaUze a thought 




